Purpose: The aim of this study was to investigate the impact of the duration of an untreated episode (DUE) on the improvement of depression and somatic symptoms among patients with major depressive disorder (MDD), after the patients had received 4 weeks of pharmacotherapy.
Introduction
Many studies have investigated the treatment response and prognosis of depressive disorders post-pharmacotherapy. The duration of untreated illness (DUI) and duration of an untreated episode (DUE) are important factors related to the prognosis of major depressive disorder (MDD). [1] [2] [3] [4] [5] [6] [7] The remission rate of patients with MDD gradually decreases with a longer DUI. 3 Response to antidepressant treatments is faster when DUE is reduced among patients with MDD. 4 The remission rate was significantly decreased among depressive patients with DUI $6 months as compared to patients who were treated with pharmacotherapy earlier after onset, and the negative influence of a prolonged DUI on the outcome of depression did not seem to be confounded by demographic and clinical variables. 2 The severity of somatic symptoms is correlated with that of depression. 8 Somatic symptoms are common residual symptoms among patients with MDD. 9 Somatic symptom severity at baseline is one of the important factors related to the prognosis of depression. 10, 11 Increased severity of somatic symptoms is associated with decreased treatment response and remission rates. 8 Painful physical symptoms (PPS) at baseline submit your manuscript | www.dovepress.com
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hung et al predict a poorer quality of life posttreatment. 12 Therefore, somatic symptoms and PPS have negative impacts on the prognosis of MDD.
Although there have been studies investigating the impacts of DUI and DUE on the prognosis of MDD, these studies have focused on the treatment response or remission of depression. 1 To the best of our knowledge, no study has investigated the impacts of DUE on the improvement of somatic symptoms post-pharmacotherapy among patients with MDD. 1 Clarification of this issue is important because somatic symptoms have negative impacts on the prognosis of MDD. Therefore, the purpose of this study was to investigate the impact of DUE on the improvement of depression and somatic symptoms after 4 weeks of pharmacotherapy. We hypothesized that patients with a shorter DUE would show greater improvement of somatic symptoms after treatment.
Methods subjects
This study was conducted in the psychiatric outpatient clinics of the Chang Gung Memorial Hospital, a medical center in Northern Taiwan, from September 2005-August 2007. The study was approved by the Institutional Review Board of the Chang Gung Memorial Hospital.
Subjects between 18 and 65 years of age were recruited from a group of consecutive outpatients. The subjects had not taken antidepressants or other psychotropic drugs within the previous 4 weeks. Patients who met the DSM-IV-text revision (TR) criteria for MDD and were currently experiencing a major depressive episode (MDE) were enrolled. 13 MDD and anxiety disorders were diagnosed using the Structured Clinical Interview for DSM-IV-TR Axis I Disorders. 14 To prevent depressive and somatic symptoms from being confounded, three exclusion criteria were established: 1) psychotic symptoms, severe psychomotor retardation, or catatonic features; 2) a history of substance dependence or abuse without complete remission in the past month; and 3) chronic medical diseases such as diabetes mellitus, hypertension, and other medical diseases. Written informed consent was obtained from all patients prior to their entrance into the study. To decrease the rejection rate due to unknown medication efficacies and side effects, the study was designed as an open-label study.
All subjects were informed of three issues: 1) antidepressants used in the project had previously been proven to be effective for the treatment of MDD and, therefore, this study was not a trial to establish the efficacy of a new antidepressant or to develop a new indication; 2) the period with a fixeddosage antidepressant was only 4 weeks, after which, there would be no limitations in terms of medications; 3) subjects were educated regarding depression and treatment issues. An information sheet was provided to all subjects.
Psychometric scales
The DSSS and the 17-item Hamilton Depression Rating Scale (HAMD) were used. [15] [16] [17] [18] The DSSS includes twelve items of the DS and ten items of the SS. As the HAMD was not designed for the evaluation of somatic symptoms, the DSSS was used as the main scale to evaluate depression and somatic symptoms. Among the ten items of the SS, five items were for pain symptoms (headache, back pain, chest pain, neck or shoulder soreness, and muscle soreness), which constituted the pain subscale (PS); five items were for nonpain somatic symptoms (chest tightness, muscle tension, dizziness, shortness of breath, and palpitation), which constituted the nonpain somatic subscale (NPSS). In developing the DSSS, the ten items of the SS were selected based on: 1) somatic items that could reflect the severity of depression, predict the prognosis of depression, or have significant impacts on clinical practice; and 2) somatic symptoms that were common in previous studies for depression. The DSSS and its subscales are sensitive to pharmacotherapy and are significantly correlated with the HAMD. 16 The DS and SS are significantly correlated with the mental and physical subscale scores of a health-related quality of life scale, respectively. 17 The predictive ability of the DSSS for the prognosis of depression is not inferior to that of the HAMD. 10 The total scores for each subscale ranged from 0-36 for the DS, 0-30 for the SS, and 0-15 for the PS and the NPSS. A higher score indicated a greater severity.
Procedure
DUE was defined as the interval between the onset of the current MDE and the start of pharmacotherapy, in this study. A board-certified psychiatrist, who was blind to other data, interviewed these patients to clarify the onset time-point of the index MDE, based on the Structured Clinical Interview for DSM-IV-TR Axis I Disorders.
14 Then, the interval between the onset of the current MDE and the start of pharmacotherapy was calculated.
The patients were treated for 4 weeks with venlafaxine extended-release, ie, one 75 mg capsule per day. Drug compliance was confirmed by the method of pill counting. Zolpidem (10 mg per tablet) was prescribed as needed only in the first 2 weeks, with a total amount of six tablets or fewer, because insomnia is common among patients with MDD. Four weeks later, the DSSS was applied. The HAMD was reevaluated by the same psychiatrist. 
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Untreated duration predicts outcomes statistical methods All statistical analyses were performed using SPSS for Windows 12.0 (SPSS Inc., IBM Corporation, Armonk, NY, USA). As there was no clear definition of the remission of somatic symptoms, the improvement percentage (IP), which was calculated as (score at baseline -score after 4-week treatment)/score at baseline, was used as the main indicator of prognosis. Only subjects with a venlafaxine treatment compliance of $80% (calculated as total capsules/total days) were included for further analyses. The independent t-test, paired t-test, and Pearson's correlation were used appropriately. Bonferroni corrections were used in the independent t-tests with multiple comparisons.
To understand the impacts of DUE on IP of depression and somatic symptoms after controlling for the severity of depression at baseline and demographic variables, two multiple linear regressions with forward selection were used. The first regression model tested whether DUE was an independent factor to predict improvement of depression and somatic symptoms after controlling for confounding factors. The second regression model tested each time-point of DUE in the first 6 months to determine which time-point was the most powerful for predicting the improvement of depression and somatic symptoms. The dependent variable was the IP of the depression and somatic scores in both models.
In the first regression model, the independent variables were demographic variables (sex, age, marital status, employment status, and number of years of education), DUE, presence or absence of anxiety comorbidities, age at the first MDE, whether or not it was the first MDE, and the HAMD score at baseline. In the second regression model, the independent variables were the same as those in the first regression model, except that DUE was split into six categories, which were DUE ,1 month (yes or no), DUE ,2 months, DUE ,3 months, DUE ,4 months, DUE ,5 months, and DUE ,6 months. A two-tailed P-value ,0.05 was considered statistically significant in all statistical analyses.
Results subjects
During the study period, 155 subjects agreed to participate in the study. Table 1 shows the demographic variables of the patients. Among them, 85 (54.8%) patients with good compliance ($80% compliance) were included in the further analyses (treatment group). The mean amount of zolpidem was 2.1±2.4 (mean ± SD) tablets during the first 2-week treatment period. None of the 85 patients had been treated by pharmacotherapy or psychotherapy for the current MDE before their entrance into the study. The other 70 patients comprised the withdrawal group, and included 22 patients who finished the 4 weeks of treatment but had poor compliance or were shifted to other antidepressants, and 48 patients who did not finish the 4 weeks of treatment. No significant differences were noted in the demographic variables and the depression and somatic severities between the treatment and withdrawal groups ( Table 1 ). The withdrawal group had a shorter DUE as compared with the treatment group (P=0.07).
Among the 85 patients, 43 patients (50.6%) had at least one of the following anxiety comorbidities: 10.6% (n=9) panic disorder and/or agoraphobia, 25.9% (n=22) social Table 2 . There were no significant differences in IPs between groups.
iPs in different DUes Table 3 shows the IPs in subjects with different categorical DUEs in the first 6 months. Significant differences between groups in the first 6 months (except for DUE ,2 months) were noted in the IPs of the HAMD, DS, SS, and NPSS. The difference in the IP of the PS between groups was not significant.
correlation of the iPs with DUe and psychometric scores
In the 85 subjects, the IPs of the DS, SS, and NPSS were significantly negatively correlated with DUE, with correlation coefficients of r=-0. 29 Factors independently predicting the iPs of somatic symptoms Table 4 shows the factors that independently predicted the IPs of depression and somatic symptoms. In the first model, DUE independently predicted the IPs of the DS, SS, and NPSS. Although DUE was not a significant factor related to the IP of the HAMD in the full sample (n=85), DUE was a significant factor related to the IP of the HAMD (β-value =-0.38, adjusted R 2 =0.13, P,0.01) among patients with DUE ,24 months (n=58). In the second model, DUE ,1 month was the only significant factor to predict the IPs of the DS, SS, and NPSS. DUE ,4 months predicted the IP of the HAMD. DUE did not predict the IPs of PS in the two regression models. Demographic variables, the HAMD scores at baseline, age of the first episode, presence of anxiety comorbidities, and whether or not it was the first MDE, did not enter into the regression model. 
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Untreated duration predicts outcomes Discussion DUE was the most important factor, independently predicting the IPs of the DS, SS, and NPSS (Table 4 ). The IPs of the DS, SS, and NPSS were significantly negatively correlated with DUE. Therefore, a shorter DUE might be one of the factors related to a better IP of the DS and SS. However, the impacts of DUE on the improvement of somatic symptoms were specific to the NPSS. The correlation between DUE and the IP of the PS was not significant. Moreover, DUE was unable to predict the IP of the PS in the two regression models. These results have clinical implications. First, there is a possibility that earlier treatment with pharmacotherapy might help to improve both depression and nonpain somatic symptoms. Although this hypothesis needs further research, previous studies have demonstrated that a long duration without treatment has negative impacts on the course of MDD. 1, 6, 7 Second, PPS and nonpain somatic symptoms might differ in terms of clinical characteristics. Novick et al reported that PPS was most associated with the prognosis of depression as compared with other somatic symptoms. 8 Moreover, using a Notes: Data presented as mean ± standard deviation. *P,0.05. **Significance (P,0.017) after Bonferroni corrections for independent t-test in ss, Ps, and NPss.
# Significance (P,0.025) after Bonferroni corrections for independent t-test in the haMD and Ds. Abbreviations: haMD, hamilton Depression rating scale; Dsss, Depression and somatic symptoms scale; Ds, depression subscale of the Dsss; ss, somatic subscale of the Dsss; Ps, pain subscale of the Dsss; NPss, nonpain somatic subscale of the Dsss. 
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hung et al low dose of venlafaxine and a short duration of treatment in the present study were also possible causes of the insignificant correlation of DUE with the IP of the PPS. Bukh et al reported that patients with an untreated duration of depression ,6 months had a higher remission rate than patients with an untreated duration $6 months. 2 Our study further investigated which time-point of DUE was the most powerful factor to predict IPs. In the second regression model, DUE ,1 month was the most powerful factor to predict the IPs of the DS, SS, and NPSS. Among patients with DUE ,1 month post 4-week pharmacotherapy, the IPs (Table 3) were 72.7±23.7, 81.1±32.5, 69.8±35.6, and 84.9±32.5 for DS, SS, PS, and NPSS, respectively. A good treatment response is important, because it might provide the confidence of patients to continue to accept pharmacotherapy and also encourage patients to seek treatment for future episodes. In fact, a poor response to pharmacotherapy is an important factor in dropping out from treatment. 19 Several possible reasons might explain the good IPs with a shorter DUE. First, glucocorticoid levels are increased in MDD, and a prolonged high level may damage hippocampal neurons. 20 Patients experiencing a current depressive episode have been found to have a reduction in hippocampal volume, and an increased length of depression has been associated with a smaller hippocampal volume. 21, 22 Antidepressants may upregulate neurogenesis. 23 Therefore, early intervention by pharmacotherapy may prevent cerebral atrophy, which is probably reversible in the early stage of depression. Second, self-recovery without treatment has a higher possibility of occurring within the first 3 months of a depressive episode. 24 Improvement of depression and somatic symptoms might result from a mixture of the effects of pharmacotherapy and spontaneous remission. The two effects were unable to be distinguished in this study. Third, those who seek treatment in an early stage of the onset of their depression might have a better mental health knowledge or social support system, which might encourage patients to seek help. In fact, a higher education level and income are related to a higher remission rate. 25 Improvement of depression during an early stage also prevented patients' social support systems or financial conditions from collapsing (events which might exacerbate depression). Fourth, this study was an open-label study, and all patients understood that they were being treated with an antidepressant. This might have increased the expectation of improvement of depression and somatic symptoms. It is known that the placebo effect, which can influence patients' outcome, includes many factors. 26 There is a possibility that the placebo effect is more significant in the early stage of depression because the damage to neurons may not be so severe and, therefore, neurons may recover more readily.
There are several points worth noting. First, the IPs of the DS, SS, and NPSS were significantly negatively correlated with DUE. This meant that a longer untreated duration was associated with a poorer treatment improvement. This result was compatible with previous studies. [1] [2] [3] [4] Second, a previous study has reported that a greater severity of depression at baseline is related to a poorer treatment response. 27 In this study, the IPs of the DS, SS, and NPSS were correlated with DUE, but not with the severity of depression (HAMD) at baseline. Moreover, depressive severity at baseline was not a significant factor in the two regression models. This demonstrated that the impact of DUE on improvement of DS might be greater than the impact of the severity of depression at baseline. However, more evidence may be needed to support our results. Third, although DUE was not a significant factor related to the IP of the HAMD in the full sample (Table 4) , DUE was a significant factor related to the IP of the HAMD among patients with DUE ,24 months, and DUE ,4 months in the second regression model. DUE was also a significant factor related to the IP of the DS, which correlated well with the HAMD. 16 Our results only implied that DUE might be a possible factor related to the IP of depression. The role of DUE in the IP of depression should be further clarified.
There are several methodological issues or limitations in this study. First, this study had no placebo-controlled group because the study did not aim to test the efficacy of venlafaxine. Therefore, the IPs in this study do not represent the efficacy of venlafaxine. Second, there is no definition or criteria for somatic symptoms of MDD in the DSM-IV-TR criteria. Some somatic symptoms overlap with side effects of antidepressants, such as dry mouth, nausea, and gastrointestinal discomfort. Commonly-used somatic scales include different somatic items. More evidence is needed to support our results, which should be replicated by other somatic scales. Third, the treatment duration of this study was shorter than the treatment durations of previous studies, because 4-week treatment may be a milestone after which a treatment response can be observed. 1, [28] [29] [30] Fourth, this study did not separate patients experiencing a first MDE from those who had experienced multiple MDEs. To resolve this issue, whether or not a patient was experiencing their first MDE was used as an independent variable in the two regression models. The results showed that this variable was not significant. Fifth, insignificant correlations of DUE with the IPs of scales and subscales among patients with DUE $24 months might result from following reasons: the sample size was small in the group; the course of depression might fluctuate; and if the DUE was too long, 
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Untreated duration predicts outcomes it might be difficult to clarify, and memory bias might exist. Finally, although zolpidem usage was limited in the first 2 weeks, and the total mean amount was only 2.1±2.4 tablets, possible bias could not be excluded.
Conclusion
DUE is an important factor, predicting the IPs of the DS, SS, and NPSS in the regression models. DUE ,1 month was the most powerful factor to predict the IPs of the DS, SS, and NPSS. DUE was negatively correlated with the IPs of the DS, SS, and NPSS. A shorter DUE might be one of the factors associated with better IPs. Future studies should consider DUE as an important factor for the treatment prognosis of depression and somatic symptoms among patients with MDD.
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